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(54) YCTPOflCTBO A/1H PEMOHTA 06CAA- 
HOH KO/lOHHbl B CKBAXMHE 

(57) MaofipereHMe othocmtca k axcnAyarauMM 

H*4>TflHUX M rUOSMX CKBAXMM M MOJWT 6UTW 

HcnoAwsoeaMO np* Hapau|MsaHMt« ueMeftmto- 
ro Ktvtma m cosaahmm axpaHoa tu TaMnonax- 

HMX M3TepM«/IOB 38 06C8AHO« KOAOHHOH. 

Ueiib - pacuiMpeMiie TexHOAorwecitHx ao3- 
MOXHOcreA yc.poACTBa aa chct o6ecneseHM« 

OAMOBpCMCMHOrO C yCTBHOBKOA pCMOHTHOfO 



narpySxa TaMnoHMpoaaHH* bbxoaohhoA 30* 
hu. Ana aroro pbamba wh we otsbpctma nonoro 
urroica nepeicpwrw a mcxoakom noAoxeHMM 
rapMenmHUMM neperopOAxaMM MtxAy rKAPo- 
i^MitMHApaMM. noiiuA urroic a HttXHeA hbctm 

HM66T yCTaHOMCHHUft KB HCM C B03MOXHO- 

ctv» orpBHMSBHKoro oceaoro nepewciucMiiR 
UtinMHAPMsecicMA nepaKpuaaTCAW c 4>p«kum- 
ohhum ^oHapeM. B noitOM unoxe noA uhamh- 
ApMHOCKHH nepeKpwBBTeneM auno/iHCHw 
paAMBAWNua oraepcma. UwimhapwhccicmA ne- 

peKpWBBTBilb yCTBMOBilBK C BO3MOXHOCTfcl0 

napexptrrtiA nocABAKHx npM xoa« uitokb 
aaepx. nocne aa kimkm m npoAaam TaMnoHax- 
Moro MBTopMBiia pacnonarawT peMOimtuA 
narrpyftox nanpoma aonw napyuieHMA o5cba- 

HOA KOAOHHtf. nepeMfttUBHMeM yCTpOACTBB 

bbbpx nepexpwaaxrr paAMaAtmie OTaepcnm 
MMjiMMAPMsecxKM nepeicpuaaTeneM. 3aTeM b 
ycrpoAcTae co3Aaxrr pafonee abm^cmmb. rfpn 

3TOM AKOpt •XOAWT 8 3aUBn/ieHM6 C KOAOHHOA. 
2 MA. 
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M306peTCHMC OTHOCMTCA X 6ypCHM© M 

aiccfuiyaTauMM h€$tahmx m raaoaux ckbbxmm m 

MOX6T MCnOAhSOBBTVCA rpM MBpaUlMMNHM 
qOMCMTMOtO KO/lkUa M COSABHMM axpBMOB M3 
T8 MflOHBXH W X MBT6pMaA08 38 OGCBAHOA XO- 

aohhoA c nocneAyiomeft repMamaawieA 06- 

C8AM0A XOAOHHM MBTBAAMSeCXM* nA8CTUp6M 

a h*4>tahwx, raaoaux m boaahux cxaaxMHax 

Lion no M3o6peTeHMB abaabtca pacuiMpe- 
nm6 TBXHOAonnecxMx BO3MOXK0CTaa ycrpoA- 
CTB8 nyreM ofecneseHMX oAHoap*M6KHoro c 
yCTBHoaxoA pcMOMTMoro tiarpyGKa TBMnonit- 

P0B8MM* aaKOAONHOA 30HU. 



. Ha $*r. 1 M3o6pameNO ycrpoftcTao an* 

P6MOHTB OGCBANOA KOAOHHU B CKBBXMHe. Off- 

meHHoe a exaaacMHy. a mombht 3axdMKM t8m* 
noNMpyx>tuero MrrepMana; Ha 4>nr. 2 - to xc. 
npM ycraHoaxe naacmpa. 

YCTpOACTBO AM pBMOMTB o6CBAHOA XO* 

aohhu a cxaaxMHO coctomt M3 axopa 1 . CAysxa- 
mero aaa onopu ycTpodcraa hb KOAOMHy, 
rHAp3BAMHacxoro AOMxpara a anAe xopnyca c 

nOCA B AO BBT0A b HO yCTBHOBACMMUMM B HCM 
rMAP0UMAMHAP*MM 2 C fBpMCTMSHWMM ncpero- 
PQflKBMH 3 MBJXAy HMMM. B KOpnyCB TCABCKO* 
ntfSOCXH yCTBHOBABH flOAUA UJTOK 4 c nopui- 
HAMM 5, pBCnOAOXBHHUMH B fMAPOUMAMHA' 
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pax. m patA*a/ikHUMH otb*pctm*mh A aha cb«- 

3M nO/IOCTM USTOKa C nOAOCTftMM fMAPOUMAMM- 

Apoe. PdAMa/ikHwe OTMpcmfl A nepexpuTw B 
mcxoahom no/ioxceHKH repMeiMMMUMM nepe- 
ropoAKaHH MexAy ukamhapbmm. B hmxhbA 
sacm no/ioro urrOKa ycxaHoajieHa mApaa/iM- 
Mecxaa AopHMpyiomaa roAoaxa 6. 

MexAy KopnycoM m iMApaaAHMecKoA ao- 
pmipyiomefl roAoaxoA pacnoaoxeH peMotrr* 
Hurt narpyfiox 7. B hmxhbA nactM no/toro 
uiTOKa noA rHApaemnecKoA AOpHMpyxuueA 
ror^BKofl ycTSHoamH c bo3moxhoctwk> orpa- 
HHseMHoro oceaoro nepeMeuteHM* kimamhapm? 
MecmA nepexptiaaTOAt 8 c 4>pmkumohhum 
(J>oMap€M, a noA tiMAMHAPMNecxMM nepecpu- 
aareiieM a nanoM urroxe awnoAHenw paAMBAk- 
Hue oTaepcmsi 9 Ann UMpxyAAUMM a mcxoahom 
noiioxeHMM TaMnoHaxeHoro MaTcpwana. B 
eepxtteA wacm noAuA urror 4 xecrxo ceaaaH 
c TpancnopTHoft xoaohhoA Tpy6 (Macocno- 
KOMnpeccopHWMH Tpy6aMM) 10. 

YcrpoACTBO Ana peMOfrra o6cbahoA ko- 
aohhu a CKBdxcMHC pa6oTaeT caeAyttuiMM 06- 
paaoM. 

floc/ie cnycxa ero Ha TpaHcnopTwoft ko- 
/iomhc Tpy6 a CKaaacMHy pdAMdAbHbie OTaep- 
CTMff 9 pacno/iaraiOTca NanpoTMa 30hu 
MapymeHMfl o6c3ahoA koaohhu. Otkpubbiot- 
ch paAHa/iwMuc oTaepcma 9 nepeMetuenMeM 

yCTpoACTBd BHM3. B MCXOAHOM (lOAOXeHMM pa* 

AMaAuiue oTscpcTMa A nepexpuru. flpn ia- 
kom pacno/i oxcchmm paAMaAMtux oraepcTMA A 
m OTxpimix pa/PHAtMhUOTaepcTMax 9 npoMj- 
boamtca aaxasxa TdMnoHaxHoro MarepMaaa a 
30My MapytueHMfl o6cbahoA koaohhu m saAaa- 
AHBaHMe ero aa o6caAHyx> xoAOHHy. 

nocAe 3axaMKM m npoAaaxM TaMnoHaxno- 
ro MaTepMaAa p^crtOAaraxrr pcmohtmuA nar- 
py6ox HanpoTMa 30hu napyuieHMa o6cbahoA 
koaohhu. DepeMemeHHeM ycTpoAcraa aaepx 
nepeKpuaax>T paAMdAkHue oraepcTMa 9 um- 
AMHAPMsecxMM nepexpuBBTeAeM 8. 3areM a 
ycTpoHcree coaAaiOT pafrytee A-a bachmc np* 

3TOM AKOpt 1 BXOAMT B 3auenAeMMC C KOAOH- 
HOA. 

nepeMeiueHMOM TpdHcnopTHoA koaohhu 
Tpy6 BBcpx nporarMaaiOT rMAPsaAHMecxyio AO- 
pHupytotuyo roAoaxy BHyrpw peMOHTHoro noT- 
pyGxa. OTaepcTMa A uiTOxa »wxoa»t hj 
repMeTMSHux neperopoAOx m xmakoct* no- 
CTynaeT a umamhapu rMApaBAHsecxoro aomx- 



paTa ($Mr. 2\ flpM ABAkHeAuieA aaxaMxe xma- 

KOCTM rMAP«BAMHeCKMA AOMKpBT fl pOTK FM %BC1 

roAoaxy 6 BHyrpM peMOHTHoro naTpyfixa hs 
AflMHy, paBHyio xoAy nopuiHeA. OAHotpewen- 
5 ho ocyiuecTmAAxrr noAteM TpaHcnoprnoA ko- 
aohhu TpyO na BOAMMMHy xoab nopuinaA 

AOMKpBTa. OCTBBUiyXKA H3CTW POMOHTHOTO 

naTpyOxa pacumpaioT npoTxrMaaHMeM roAO- 

BKM 6 C nOMOUltlO TpBHCflOpTHOA KOAOHHU 
10 Tpy6 M TBAOBOA CMCTOMU. 11 OCA 0 paCUJHp6HMA 

m npMxcaTMA paMOHTHoro naTpyCw no aceA 
Ah«ne ycTpoAcrao cnycxaior a xpaAHee hmjx* 
nee roa o*coh M6 t OTKpuaax>T paAMBAbHue ot- 
aepcnm 9. npoMuaatOT cxaaxcMiiy ao bumub3 
15 TaMnoHaxHoro MarepiiaAa m hoahmmbk^t ycr- 
poAcrao M3 cxaaxMHu. 

OopMyaa M3o6pereHHfl 

YCTpOACTBO AAA pCMOHTd 06CaAH0A KO- 

20 aohhu a cxaaxcMHe.. BKAioHaK>tuee xopnyc c 

AKOpeM M rt0CA€A0&3T6AWH0 pacnonoxcHMu- 
MM B H6M rHAPOUMAMHAPdMH C repM6TMSHUMM 

neperopoAKdMM MexAy hmmm. TeAecxonnse- 
ckm ycraHOBAeHHuA a xopnyce nOAUA UJTOK c 
25 noptUHBMM, pacnoAOxoHHUMM a ixapouhamh- 

APaX, M paAMaAbHUMM OT Be PCTM MM AAA C8A3M 
nOAOCTM UJTOKB C nOAOCTflMM fMAPOUHA MHA" 

poa. rMApaaAMsecxyio AopHMpyioutyio roAO- 
Bxy. ycTBHOBAeHHyio a HMxneA mbctm noAoro 

30 urroxa, ycraHOBAeHHuA MexAy KopnycoM m 
rHAPdBAMsecxoA AopHMpyiomeA ronoaxoA pe- 
mohthuA narpyOox m TpaHcnoprnyx) koaohhy 
Tpy6, xecrxo caaaanHyio c hoaum ujtokom a 
aepxHeA ero nacTM. ota mm a io u*e eca tcm. 

35 hto, c MeAwx) pacuiMpeHMa TexHOAorMsecxMx 
BOSMOXHocTeA ycTpoAcTBa nyTeM o5ecnese> 
MMA OAHoapeMeHHoro c ycraHoaxoA pcmoht- 
Moro naTpy6xd TdMnoHMpOBdHMa sbkoaohhoA 
30hu. paAMBAbHue OTaepcTna noAoro uiroxa 

40 nepexpuTw a mcxoahom noaoxeHMM rcpwe- 
tmmhumm neperopoAicaMM MexAy tmapomm- 

AMHAPaMM. npM 3TOM nOAUA UJTOK B HMXHeA 

MacTM MMeeT ycTanoaaeHHuA na neM c B03* 
MOXHOcrtio orpdHMseHHoro oceaoro nepeMe- 
45 meHMA MMAMHAPMseCKMA nepexpuBdTeAw c 

^PMKMMOHHUM $OHdpeM. 8 HOAOM UlTOKe OOA 

UMAMHAPMH6CRMM nepexpuBaTeABM aunoAHa- 

HU paAMBAWHUe OTBepCTMB. a UMAMHAPMVe* 

ckmA nepexpuBaTeAw ycraHoaAOH c bosmox* 
50 HocTvo nepexpuTMA nocAeAHHx npn xoao no- 
Aoro urroKa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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